This study reports on the effectiveness of a year-long field experiment involving training in transformational and transactional leadership in the public and private sectors. Using before and after training assessments by employees of several hundred Danish leaders, the analysis shows that transformational leadership training is associated with increases in behaviors linked to both transformational leadership and the use of verbal rewards, but only for public sector organizations. There is no impact in private sector organizations. Transactional leadership training appears to be equally effective in stimulating the use of pecuniary rewards in both public and private organizations.
INTRODUCTION
Leadership is considered an essential element in the success of organizations whether in the public (Rourke 1984; Van Wart 2013) or private sector (Barnard 1938; Meindl and Ehrlich 1987; Antonakis and House 2014) . Among leadership's crucial functions is the need to entice organizational employees to modify their personal goals and accept the goals of the organization when these are not aligned. Leaders seek to create a balance between the inducements the organization provides and the contributions it receives from its employees (Barnard 1938; Simon 1947 ). Inducements can take a variety of forms: utilitarian incentives, normative appeals (e.g. task significance and social impact), solidary benefits from association, and even coercion in some organizations (Clark and Wilson 1961; Etzioni 1965; Knoke 1988; Grant 2007 Grant , 2008 Bellé A c c e p t e d M a n u s c r i p t 2014; Stritch and Christensen 2014) . The combinations of incentives play a major role for leadership behavior with different strategies stressing different types of incentives to gain employee contributions.
A large body of leadership literature investigates different types of leadership behaviors meant to motivate employees and increase goal attainment. Among the most researched leadership strategies in the generic leadership literature (Judge and Piccolo, 2004; Dinh et al. 2014) , as well as in public administration research (Vogel and Masal 2015) , is transformational leadership. Transformational leadership, together with transactional leadership, is the active component of what is referred to as the "full-range leadership theory." Transformational and transactional leadership strategies stress somewhat different incentives. Transactional leadership relies on more utilitarian inducements (rewards and sanctions), while transformational leadership uses more normative appeals by creating a shared vision for the organization (Bass 1985; 1990; Burns 1978; Rainey 2014) . Both types of leadership behavior have been linked to employee well-being and better performance in multiple studies (Lowe, Kroeck and Sivasubramaniam 1996) . 1 We seek to determine if leadership behavior can be learned through training (Van Wart 2013, 533; Avolio et al. 2009 ) and whether leadership training will have an equally strong effect on leadership behaviors (as perceived by the employees) in publicly and privately owned organizations.
In the extensive scholarly literature on leadership as well as leadership training, the distinction between public and private organizations is rarely made. Both the literature and a large practical industry devoted to leadership training appears to assume that leadership training and the benefits of leadership training are not sector specific. Yet skepticism about this universal claim is merited. Public and private managers often have substantial differences in the incentives A c c e p t e d M a n u s c r i p t they can use (Downs 1967; Wittmer 1991) , and government employees have distinctly different values compared to business employees (Donahue and Zeckhauser 2011; Lewis and Ng 2013; Van der Wal et al. 2008 ). This article seeks to determine if exposure to leadership training -both transformational, transactional and a combination thereof -will have equally positive effects in public and private organizations by examining a randomized field experiment in Denmark.
Given that both types of organizations invest numerous resources on leadership training, the effectiveness of leadership training on improving leadership behaviors in public and private organizations is an important management and research question (Seidle et al. 2016 ).
The goal of this article is to assess whether experimentally induced leadership training would increase the use of leadership behaviors by leaders (as observed by their employees) and how the effectiveness of leadership training differs between public and private organizations. We focus on leadership behaviors as observed by the leader's employees because the leadership literature highlights the importance of distinguishing between a leader's self-reports and employees' reports about a leader's behavior (Fleenor et al. 2010) . There are at least two arguments for measuring the effects of leadership training as perceived by leader's employees:
First, leaders tend to overrate their use of socially desirable leadership strategies (Podsakoff and Organ 1986) . Second, leadership behavior has to be perceived by the employees in order to affect employee behavior and performance (Jacobsen and Andersen 2015) .
The analysis begins with a discussion of transformational and transactional leadership, followed by the theoretical reasons why managers in different sectors might be more willing to adopt one type of leadership behavior or another. We then introduce our field experiment involving 506 randomly assigned managers in both the public and private sectors followed by a discussion of the reliability and validity of the measures we use. Before and after randomly A c c e p t e d M a n u s c r i p t assigned leaders receive the training, we specifically ask followers to rate their leaders' leadership behaviors. Using a difference in differences analysis of the experimental results,
transformational leadership training appears to change leader behavior only in the public sector; transformational leadership training is effective in improving leader behavior in the private sector only if it is combined with transactional leadership training. When transactional leadership training is used by itself (without any transformational leadership training), the effect of the training on employees' perception of their leader's behavior is the same in either sector.
LEADERSHIP
Leadership is one of social science's most-examined phenomena (Day and Antonakis 2012) . The scientific study of leadership dates back to the turn of the 20 th century with the "great man" or trait-based perspective. This early leadership research focused on individual traits including skills, demographic characteristics, and personality features (Judge et al. 2002; Derue et al. 2011 ) that were commonly found among effective leaders. This trait-based perspective was later criticized by scholars who paid attention to leaders' behaviors rather than their traits (Jenkins 1947; Derue et al. 2011) . The literature on transformational and transactional leadership is part of this behavioral perspective (Derue et al. 2011) . The work of Bass (e.g. Bass 1985; Bass and Avolio 1994) promoted transformational leadership and reignited the interest in leadership in general at a time where leadership research was beginning to lack theoretical advances (Day and Antonakis 2012) .
Although the ideas underlying transformational leadership have a long history that dates back to the work of Barnard (1938) and the 1920s Hawthorne experiments (Roethlisberger and Dickson 1939) , work by Bass (1985) and others defined the elements of transformational Transformational leadership's distinguishing characteristic is the effort to build a shared organizational vision, often linked to higher level goals that might benefit the community or the polity. The logic of this approach is rooted in motivation theories that suggest that monetary incentives and individual level incentives have limits as motivational tools (Herzberg 1966; Maslow 1943) . The basic concept is that leaders will transform employees and motivate them to achieve higher order needs by working toward organizational goals.
Although generally presented as contrasts, transformational leadership and transactional leadership have substantial overlap. Both approaches stress the need for leaders to enunciate clear goals (often challenging but achievable goals, Latham and Locke 1991) , provide constructive feedback to employees, and build an environment of trust by making credible commitments to employees in exchange for better performance . Bass (1990) clearly incorporates elements of transactional leadership in his discussions of transformational leadership, and his work might be interpreted as advocating transformational leadership as a method of augmenting transactional leadership. The augmentation effect (Bass 1985) thus stipulates that transformational leadership adds to the effect of transactional leadership; although this augmentation is often discussed, it is little tested (Judge and Piccolo 2004) . This overlap in as well as the differences between the two approaches.
LEADERSHIP IN PUBLIC AND PRIVATE ORGANIZATIONS
Theoretical work on transformational and transactional leadership generally does not recognize the distinction between public and private organizations. In part this reflects the general nature of leadership theory, but it also reflects both practice and academic scholarship. The theory is general enough to apply to any organization where either incentives are used to gain employee contributions or a vision for an organization can be constructed. Those criteria apply to both public and private organizations. Although there are several studies that examine leadership differences in public and private organizations (Lowe et al. 1996) , the leadership training literature tends to focus on either public or private organizations (Seidle et al. 2016; Dvir et al. 2002; Kelloway, Barling, and Helleur 2000) . Only one experimental study examines whether transformational leadership training is equally effective in both sectors. Parry and Sinha (2005) conclude that there is no difference in the efficacy of transformational training in public or private organizations. Their small sample of leaders (n =50) and thus the lack of discriminating power of the statistical tests, however, suggest that this Australian study is not the last word on the topic.
THEORETICAL EXPECTATIONS FOR SECTOR DIFFERENCES
Leadership training does not operate on a tabula rasa but rather takes managers, often with extensive experience, and subjects them to training. In part, leadership training seeks to A c c e p t e d M a n u s c r i p t overcome some prior predispositions of managers and reinforce others. At least two theoretical reasons suggest that transformational and transactional leadership training might be more effective in one sector rather than the other -there is substantial selection bias by individuals and organizations in terms of who is hired in public versus private organizations and the managerial instruments available to leaders generally differ, often substantially, between the two sectors.
Together these differences suggest that transactional leadership might hold greater appeal in the private sector where monetary incentives are greater, and transformational leadership might be more attractive in the public sector where its normative orientation better fits public employees.
Tracing out these arguments will generate two testable hypotheses.
Sector Differences in Employees
Labor markets are hardly random; both employees and employers have preferences that each seeks to maximize in the hiring process. Employees have perceptions of what the ideal job might be or the job that their education and training best prepares them to undertake. For employers, selection bias is the sine qua non of human resources policy as the organization seeks individuals who will fit with the organization and can be transformed into productive assets.
Substantial evidence indicates that these dual preferences generate differences between public and private employees and managers that relate directly to leadership behaviors. Public employees are more likely than private employees to have higher levels of public service motivation, a psychological construct that links to desire for public service, an interest in helping others, and altruism (Vandenabeele 2008 (Bullock, Stritch, and Rainey 2015) , and lower concerns about high income levels (Bullock, Stritch, and Rainey 2015) . The public versus private value differences suggests that transformational leadership will be more likely to be adopted in the public sector and that transactional leadership will be more frequent in the private sector.
Sector Differences in Managerial Tools
Public sector managers are also more limited than private sector managers in the managerial actions that they can take to manage people and programs. Pay systems and collective labor agreements are for example less flexible (Bach and Bordogna 2013; Hansen and Mailand 2013) . Atwater and Wright (2007) find that public managers have less control over rewards for employees than private sector managers, and that public leaders were more likely to be perceived as inspirational by employees (Andersen 2010 ). Hansen and Villadsen (2010) attribute differences in public and private sector management to the different organizational contexts which generate greater participative leadership in the public sector. Wright (2007) finds a positive correlation between public service motivation and the use of transformational leadership in the public sector (see also Wright, Moynihan and Pandey 2012) . In an extensive meta-analysis, Lowe, Kroeck, and Sivasubramaniam (1996) conclude that transformational leadership is more common in the public sector. In a meta-analytic test of the relative validity of transformational and transactional leadership, Judge and Piccolo (2004) find that the validity of transformational leadership appears to generalize across their four study settings (business, A c c e p t e d M a n u s c r i p t college, military and public sector), but contingent reward (that is, transactional leadership) worked best in business settings. They attribute this finding to the resource-dependent nature of the contingent reward leadership and that business leaders do not have the same limitations as in the public sector in terms of rewarding employees in exchange for effort.
Because the tools of public managers are more limited than those of private sector managers, they need to rely more on normative appeals and creating a vision for the organization than on monetary incentives. These normative means include, but are not limited to, paying attention to the social impact of the task (an employee's feeling that they benefit others and society) and emphasizing job significance (Bellé 2014; Grant 2007 Grant , 2008 Stritch and Christensen 2014; Van Loon et al. 2016) . Public managers frequently cannot reward employees with higher salaries and face greater limits in disciplining or terminating employees. The relative managerial constraints on public and private managers thus suggests that public managers are relatively more likely to use transformational leadership and private sector managers are relatively more likely to use transactional leadership.
Sector Specific Hypotheses
Given the institutional environment of public organizations, public sector leaders will be more receptive to and more likely to internalize the information in the transformational leadership training and make the behavioral changes associated with that form of leadership.
Specifically, because public employees are motivated more by intrinsic values than by extrinsic rewards and because public managers have fewer material rewards to provide, we predict:
H1: The effect of transformational leadership training on managers' transformational leadership behavior will be larger in public organizations compared to private organizations.
A c c e p t e d M a n u s c r i p t
The institutional environment of private organizations, in contrast, will motivate private sector leaders to be more receptive to and more likely to internalize the information in the transactional leadership training and make the behavioral changes associated with that form of leadership. Specifically, because private sector employees will be more motivated by material rewards and private sector managers have more material rewards to provide, we predict:
H2: The effect of transactional leadership training on managers' transactional leadership behavior will be larger in private organizations compared to public organizations.
Because both transformational leadership and transactional leadership are well-known approaches and because our experiment involves experienced managers, it is possible that managers could have well developed leadership strategies before any of the training. This suggests that if leaders have established their leadership behavior before the training, leadership training will have a reduced impact on improving leadership; positive training effects will start diminish depending on the prior level of existing transformational or transactional behaviors.
H3: The influence of leadership training will be subject to diminishing returns, that is, managers who extensively use transformational leadership techniques are unlikely to gain as much from additional training as those who did not use these techniques (with a similar logic in terms of transactional leadership).
If the diminishing returns hypothesis holds, it is possible that this might differ according to sector since we expect that managers in the private sector will have had more opportunities to use transactional leadership actions than those in the public sector. If this is the case, we can extend the test for diminishing returns and determine if the diminishing returns also varies by sector.
METHODS
To examine the role of leadership training in public and private organizations, several methodological challenges need to be addressed. First, the literature clearly demonstrates that organizational context and mission are related to the ability to use transformational leadership (Wright 2007; Wright, Moynihan, and Pandey 2012 Second, all managers are likely to have at least the rudiments of a leadership behavior that results from their prior training and experiences. These types of behaviors are likely to overlap with transformational and transactional leadership as defined in the literature, but they are also equally likely to combine elements of these strategies with a variety of unrelated behaviors. Controlling for such pre-existing attitudes and behaviors calls for a design that both compares changes in leadership behavior between public and private organizations after the experimental intervention relative to a control group and includes the initial level of the relevant leadership behaviors.
Third, managers are quite likely to over-estimate their leadership behavior. In a study of A c c e p t e d M a n u s c r i p t leadership behavior tended to be inflated in comparison to subordinates' ratings. The self-other rating agreement literature emphasizes that the use of self-ratings of leadership is problematic (Fleenor et al. 2010) , which has led to a tradition of using others' ratings of leadership (see for example Trottier et al. 2008 and Wright et al. 2012 ) as a more accurate way to measure leadership (Antonakis and House 2014; Podsakoff and Organ 1986) . Furthermore, either through prior education and training or through outside reading, managers should be well aware of transformational and transactional leadership. The generally positive literature on these topics implies that social desirability could play a role in leaders' responses to questions about their behavior. Thus, to avoid this problem, and measure leadership more accurately, we opted to measure leadership behavior by asking the leaders' employees about the leaders' behavior. The validity of using employee assessments of leadership behavior has been demonstrated both by field studies of public management Jacobsen and Andersen 2015) and in experimental studies (Dvir et al. 2002; Kelloway, Barling, and Helleur 2000) .
The Organizations
Leaders from six different types of organizations are included in this study -public primary and lower secondary schools, private primary and lower secondary schools, public daycare centers, private daycare centers, public tax offices, and private bank offices. The selection of the organizations was designed to provide a range of functions and missions from social welfare (schools and daycare) to finance (tax and banks). Because mission is frequently linked to leadership, being able to compare public and private organizations engaging in similar functions (schools, daycare and finance) enhances comparability across sectors.
This study uses the ownership definition of public and private organizations. Existing classifications of publicness also include the degree of government funding, the extent of government regulation, or whether the organization serves a public purpose (Bozeman 1987) .
Using broader definitions of publicness, the groups of organizations all have some characteristics of public organizations. The private primary schools are funded by government at 75% of the rate of public schools and collect additional fees from parents (Danish Ministry for Children, Education and Gender Equality 2015a). Both public and private daycare centers are funded through a combination of public funds and user fees (Danish Ministry for Children, Education and Gender Equality 2015b). In terms of regulation, even the most private of the organizations, banks, are subject to substantial government regulation (for an overview, see Stabilitet 2015) .
Despite the mixing of public and private funds and the regulation of all the organizations, the publicly owned organizations are distinct from the privately owned organizations in both the degree of direct government control and in the restrictions on managerial actions in terms of personnel management. All the publicly owned organizations are part of a government structure that provides some oversight, however indirect, of a body of elected officials (municipal government for day care and schools and the Danish parliament for tax). The publicly owned organizations are also more limited in hiring, compensating, and terminating employees than the privately owned organizations are. Defining public organizations as being publicly owned and private organizations as being privately owned may thus make our test more conservative, but sector differences are still plausible.
The Experiment
A total of 506 managers participated in the study; the managers were informed that this and course work between meetings. The leaders' employees were asked to evaluate the leadership behavior of their leader both before and after the experimental treatment. We limit our analysis to employees who rated their leader both before and after the training to control for any individual characteristics that could affect the ratings.
Our statistical comparisons will always be between employees of leaders who received a given type of training and employees of the control group (where the leaders received no training). One might argue that the treatment groups could serve as control groups or quasicontrol groups for each other, that is, the transactional leadership group could be added to the control group when we analyze the effect of transformational leadership training and oppositely.
In our study, we opt not to do so because transformational leadership and transactional leadership have some overlap both theoretically and empirically. Both try to make employees follow a set of clear goals; and verbal appreciation can be interpreted as conditional verbal rewards (a transactional logic) or as a transformational leader's effort to highlight how employees contribute to the desirable future depicted in the vision. These overlaps could potentially limit the distinctiveness of the control group and bias our results. The comparisons will also include only the experimental groups expressly targeted; that is, in terms of transformational leadership only the transformational leadership groups will be included in the analysis; the transactional leadership group will not be included because there is no hypothesis about how transactional training might affect transformational leadership.
The Dependent Variables
Until recently, the assessment of transformational and transactional leadership was 
FINDINGS
The experimental design provides three different treatment groups -transformational leadership training, transactional leadership training, and combined leadership training -all that should be compared to the control group that received no leadership training. Our strategy of analysis will be to present three regressions for each dependent variable (the changes in leaders' behaviors). The first will include just the experimental treatment effects, the second will control for whether or not the organizations are public, the third will interact the treatment effects by sector to determine if leadership training has a different impact in the public sector compared to the private sector and also control for absences from the training sessions and potential diminishing returns by using the pre-treatment leadership value. [ Table 1 A c c e p t e d M a n u s c r i p t 2.668 points change (relative to the private sector) which is also not a statistically significant difference; the net gain in leadership behavior in the public sector, the sum of these two coefficients (2.275 + 2.668 = 4.943) appears large in comparison to other significant findings but has a large standard error that overlaps zero. The conservative conclusion from these findings is that combined training is equally effective in both sectors.
Model 3 Verbal appreciation of employee effort and results can be seen as an element of both transformational and transactional leadership; both forms of training could be associated with changes in this type of leadership behavior. Table 2 , which can test both hypothesis 1 and hypothesis 2, presents a set of results concerning verbal appreciation parallel to those in table 1
A c c e p t e d M a n u s c r i p t but including all three experimental groups since each could influence the use of verbal rewards.
Model 1 shows positive effects for all three experimental training regimens although none of the coefficients for the experimental trainings is statistically significant. Model 2 indicates that public sector managers are more sensitive overall to the training in terms of verbal awards, but again the results do not attain conventional levels of significance.
[ Table 2 about here]
The conclusion on lack of sector differences, however, would be premature. shows a modest and statistically insignificant, higher tendency for public managers to increase A c c e p t e d M a n u s c r i p t their use pecuniary rewards perhaps reflecting the more limited options in the public sector.
[ Table 3 about here]
The interaction effects in Model 3 test for hypothesis 2 which predicts that transactional leadership training will be more effective in the private sector. When controlling for prior use of pecuniary rewards and absences from training, combined training generates a positive increase in the use of pecuniary rewards in the public sector that is clearly lacking in the private sector (the difference is modestly significant although the net impact in the public sector is not). In the previous analysis we have controlled for pretraining leadership scores and in all three cases the results are consistent with hypothesis 3 (that training will have diminishing effects if leaders have higher levels of the leadership behavior before the training). Because we had expectations that transformational leadership would be more prominent in the public sector and transactional leadership would be more used in the private sector when we generated hypotheses 1 and 2, whether sector affects the diminishing returns of training is an interesting avenue for additional analysis. Logic might suggest that transformational leadership training will be subject to greater diminishing marginal returns in the public sector (meaning that the training effect will be dampened more by the higher level of initial transformational leadership in public A c c e p t e d M a n u s c r i p t organizations) and that transactional leadership training will have greater diminishing marginal returns in the private sector (meaning that the training effect will similarly depend more on initial transactional leadership in private organizations). The previous tables merely showed that prior levels of leadership generated diminishing marginal returns. To test the sector specific impacts, we take the final models (model 3) from the first three tables and include an interaction of the public sector variable with the pretraining leadership scores in table 3. This interaction term will indicate if the diminishing marginal returns is more or less rapid by sector.
[ Table 4 About Here]
Although the addition of a second set of interactions generates substantial collinearity, the analysis shows some clear results. 7 In model 1 examining transformational leadership, the preexisting transformational leadership coefficient (-0.287) shows a significant negative effect (consistent with declining marginal returns), and this should be interpreted as the marginal returns estimate for the private sector. The interaction coefficient (-0.141) shows the difference between the public and the private sector; this significant and negative coefficient indicates that transformational leadership is subjected to greater diminishing marginal returns in the public sector, thus providing support for our contention (a total of -0.287 + -0.141 or -0.428). Figure 1a presents these diminishing returns graphically; note how the slope for public organizations is much steeper than that for private organizations.
[ Figure 1 About Here]
The verbal appreciation results (model 2) show an overall diminishing marginal returns based on prior leadership levels, but there are no sector differences (see also Figure 1b 
CONCLUSIONS
In contrast to the literature that contends leadership training should be equally effective in the public and private sectors, this field experiment showed that the effectiveness of transformational and transactional leadership training varied by sector. The differences were often subtle, but those differences were consistent with our theoretical expectations.
Transformational leadership training by itself was effective only in the public sector; its impact on leadership behavior as seen by the employees in private sector organizations was limited. This impact held for both transformational leadership behaviors and the use of verbal appreciation.
Combining transformational leadership training with transactional leadership training generated positive gains in transformational leadership behavior in both sectors; while the impact appeared larger in the public sector, the difference was not statistically significant. Unlike some of the literature that suggests combination training is more effective than just transformational or just transactional leadership training, we found no evidence that combined training outperformed A c c e p t e d M a n u s c r i p t transformational training by itself on a consistent basis (the difference in the coefficients was never significant and in the right direction).
Transactional training by itself had no impact in increasing the use of verbal appreciation but it did increase the use of pecuniary rewards. These influences were not affected by sector, that is, there was no difference in transactional training impact across the sectors. When transactional training was combined with transformational training, however, its influence on the use of pecuniary rewards was limited to the public sector. In both transformational leadership and in the use of pecuniary rewards, we also found sector differences related to preexisting leadership levels. Higher levels of preexisting transformational leadership in the public sector generated greater diminishing marginal returns in the public sector compared to the private sector. Similarly, higher levels of pecuniary rewards in the private sector generated greater diminishing marginal returns than in the public sector.
Stepping back from the details of the experiment, leadership training appears to be more effective in the types of organizations (in this case different sectors) where the orientation of the training (or at least part of the training) is consistent with the existing reward structure of the sector. Transformational leadership training shows more promise in the public sector than the private sector. While transactional leadership training is generally equally effective in both sectors, its influence in the public sector is facilitated when it is combined with transformational leadership training. These direct effects of the training intervention also exist alongside differences in the marginal returns to training based on preexisting leadership behaviors. A topic for future research is to move to more nuanced classifications of organizations and their orientation toward different forms of leadership to determine if this is a sector specific finding or whether any organizations with a history of transformational leadership will be more responsive A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t
